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Disclosed is a roll-formed closed section manufactured from a high strength aluminum 
alloy, such as, but not limited to, s701 T6, s650 T6, or other cold formable 7xxx alloys, 
depending on load requirements. The roll forming may occur in a soft state (F or T4) at room 
temperature. If higher formability is required, induction heating may be combined with roll 
forming. As shown in Fig. 1 below, the section is gradually formed to a closed shape resembling 
the Greek small letter Pi (π). Beams from this profile are well suited as door beams or Side 
Impact Beams (SIB), but may be used as any load-bearing beam, such as bumper beams or other 
structural reinforcements that limit intrusion in a crash.  
 
The section may be closed inline with roll forming by High Frequency Induction (HFI) 
welding, which occurs without touching the aluminum profile and offers high welding speeds of 
~100m/minute. At the same time, the weld can be formed at a temperature just below the 
liquidus temperature of the respective alloy, creating a weld in the semi-solid state and an 
associated microstructure showing a heat affected zone (HAZ) but not a solidified formerly 
molten zone. The weld therefore has better mechanical properties closer to the matrix, with 
higher yield strength and higher failure strain than a fusion weld, particularly after post form heat 





Fig. 1: Section in the shape of the letter π. 
 
If used as a side impact beam, the section may be mounted in a door such that the top of the 
section faces outboard (i.e., towards the impactor for side impact; blue arrow in Fig. 1 above). 
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Fig. 2: 3-point bending load case for door beams 
 
Compared to simple tubes or rectangular box sections, the π-section offers higher deformation at 
a given force level. This is equivalent to higher energy absorption and increased safety for 
passengers inside a vehicle. Failure from complete rupture can be tuned to happen only after a 
minimum deformation of 150mm to over 200mm depending on the exact shape and temper of 
the alloy.  
 
 

















B) Same SIB with a different heat treatment (T61 #401): 100°C for 24h, 20% failure strain 
 
 
The roll-formed section can be produced at higher speeds and lower cost compared to extruded 
profiles of similar performance. Compared to steel profiles, the roll-formed section will save 
considerable weight. Due to the inherently tighter tolerances of sheet and roll forming, the 
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